Background
Proliferative fasciitis/myositis is a benign fibroproliferative disease that develops rapidly within 1-3 weeks from onset, eventually resolving spontaneously in approximately 6 weeks [1] [2] [3] . Cases of proliferative myositis developing in the head and neck are rare, with only approximately 100 reported cases in the last 45 years [4] . To our knowledge, 28 cases of proliferative fasciitis/myositis in the head and neck have been reported in Japan, 18 of which occurred in the neck muscles including the sternocleidomastoid muscle, and 10 in the facial muscles, as in our patient [5, 6] . Cases occurring in the masseter muscle are so rare that only 1 case has been reported in Japan [6] . Because the affected muscles are swollen, involvement of the sternocleidomastoid muscle could result in limited neck movement, and involvement of the masseter muscle could result in trismus [3, 6] , usually without pain or tenderness [6, 7] . Although proliferative fasciitis/myositis is usually treated conservatively, some patients have been treated with wide surgical resection, radiation therapy, or chemotherapy, because of an inaccurate diagnosis resulting from the difficulty of differentiating fasciitis/myositis from mesenchymal malignancies using imaging studies and even histological examination, and the rarity of the disease [7] [8] [9] .
Patients with proliferative fasciitis/myositis could be seen in general internal medicine departments, especially when patients present with fever, although the condition is usually diagnosed in otolaryngology and plastic surgery departments, in Japan [1] [2] [3] 6, 8, 10, 11] . Proliferative fasciitis/myositis is one of the most important diseases to diagnose correctly when patients present with facial swelling or trismus, to avoid excessive treatment.
We report a rare case of proliferative fasciitis/myositis in a patient with facial swelling and trismus secondary to involvement of the facial muscles, which resolved solely with nonsteroidal anti-inflammatory therapy.
Case Report
A 50-year-old man with a smoking history of 540 pack-years, and with no other remarkable history, developed swelling in his left cheek. Three days after onset, he developed a fever, headache, and trismus and visited a primary physician 5 days later. Despite administration of sitafloxacin at 100 mg/day for 5 days, his condition did not improve. After needle puncture was performed at a local dental clinic to drain purulent discharge without success, and because dental infection was suspected because of the swelling of the soft tissue surrounding his left upper and lower teeth, the patient was referred and admitted to the Department of General Medicine of our hospital, Saga University Hospital, Japan. On admission, his body temperature was 38.1°C, his pulse rate was 80 beats/minute, his blood pressure was 122/74 mmHg, his respiratory rate was 12 breaths/minute, and his oxygen saturation was 98% on room air. Physical examination showed numerous dental caries in his oral cavity and swelling of the left cheek reaching to the lower jaw without sensations of burning or tenderness ( Figure 1 ). The patient had no pharyngeal redness, bruit over the carotid arteries, or cervical lymphadenopathy. Laboratory findings on admission are shown in Table 1 . The patient had a white blood cell count of 12.5×10 3 /µL (neutrophils: 87.5%), C-reactive protein level of 12.5 mg/dL, and procalcitonin level of 0.05 ng/mL. He had no increased levels of immunoglobulin G4, antibodies against mumps virus, herpes simplex virus, syphilis, human immunodeficiency virus, mycoplasma, cytomegalovirus, or Epstein-Barr virus and no autoantibodies such as anti-nuclear antibody, anti-Sjögren's-syndrome-related antigen A, anti-Sjögren's-syndrome-related antigen B, myeloperoxidase-antineutrophil cytoplasmic antibody, or proteinase 3-antineutrophil cytoplasmic antibody. Urinalysis showed no abnormalities. Computed tomography of the patient's head and neck with contrast enhancement showed swelling of the left masseter, temporalis, pterygoid muscles, and soft tissue around the left molar and wisdom tooth and the left masseter muscle, without lymphadenopathy, abscess, or thrombosis in bilateral internal jugular veins ( Figure 2 ). Magnetic resonance imaging (MRI) of the patient's head and neck with contrast enhancement revealed swelling and high-intensity signals on T2-weighted and diffusion-weighted images in the left masseter, temporalis, and pterygoid muscle groups ( Figure 3 ). We didn't perform electromyography. Administration of ceftriaxone at 2 g/day and clindamycin at 1200 mg/day for suspected spreading of an infection from the pericoronitis of the patient's wisdom tooth failed to reduce his fever. Left wisdom tooth extraction was performed with a change in antibiotics to ampicillin/sulbactam at 12 g/day, which did not improve his facial swelling. Because an infectious etiology was considered unlikely at this point, biopsies from the patient's left temporal region, namely, skin, subcutaneous tissue, temporalis muscle, fascia, and superficial temporal artery, were performed on Day 17 of hospitalization to rule out vasculitis or malignancies. Macroscopically, whitish and thickened fascia of approximately 5-mm thickness was seen. Histopathological examination showed fibrous thickening of the fascia with fullthickness infiltration of inflammatory cells. Hyperplasia of fibrous connective tissues and infiltration of inflammatory cells without malignant cells were present between muscle fibers (Figure 4 ). We didn't perform immunohistochemical studies to These images show the swelling; low-intensity signals in the left masseter, temporalis, and pterygoid muscles on T1-weighted images (black arrows, A); high-intensity signals in these muscles on T2-weighted images (white arrow, B); and enhancement by gadolinium on fat-suppressed T1-weighted images (white arrows, C). A checkerboard pattern is seen, which consists of a mixture of low-and high-intensity signals on T2-weighted images created by the presence of residual uninvolved muscle fibers (arrowheads, B) .
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confirm the increase of sarcolemmal expression of HLA-1 in muscle biopsy. On the basis of these findings, we made the diagnosis of proliferative fasciitis/myositis. Antibiotics were stopped immediately, and administration of loxoprofen at 180 mg/day was started on Day 18 of hospitalization, which reduced the patient's fever. His other symptoms improved gradually, namely, the facial swelling, trismus, increased white blood cell count, and C-reactive protein levels. He was discharged on Day 28 of hospitalization, and no symptoms or signs have recurred in the 2 years since discharge despite discontinuing oral loxoprofen 1 month after discharge. 
Discussion
Although proliferative fasciitis/myositis is a difficult disease to distinguish from some malignancies based on clinical or even histopathological findings, there are certain key clinical features to make a correct diagnosis. The peak age of onset of proliferative fasciitis/myositis is in patients' early 50s without significant sexual difference in incidence [1] [2] [3] 7, 10, 12] . Lesion swelling begins to decrease an average of 3.5 weeks after onset, and resolves approximately 6 weeks from onset with conservative treatment alone, and recurrence has never been reported [1] . Although the cause of the disease is considered to be a response of the connective tissue to mechanical stimulation, cases apparently preceded by mechanical injuries account for only 20-30% of cases, and many cases occur without a known cause [12] [13] [14] . Our patient presented with some of the key clinical characteristics, namely, his age of 50 years, the timing of decreased swelling beginning approximately 4 weeks from onset, and complete resolution of the swelling at approximately 17 weeks with conservative therapy limited to nonsteroidal anti-inflammatory drugs (NSAIDs), without recurrence.
MRI of proliferative fasciitis/myositis shows low-to iso-intense signals on T1-weighted images and high-intensity signals on T2-weighted images with contrast enhancement by gadolinium on fat-suppressed T1-weighted images [15, 16] . A checkerboard pattern may be observed in the lesion as a mixture of low-and high-intensity signals on T2-weighted images, which is considered to be created by the presence of residual uninvolved muscle fibers [16] . In our patient, MRI showed a checkerboard pattern and typical findings without bone infiltration or destruction suggesting malignant tumors (Figure 3 ). Histopathological findings also showed characteristic features. Macroscopically, a distinguishing pale gray to white color is seen over the lesion reaching from fascia to muscle [2, 3, 7, 12, 17] , which was also present in our patient. The most diagnostic histopathological characteristics are proliferation of immature fibroblastlike cells and the presence of basophilic ganglion-like giant cells [1, 7, 12] . Proliferative fasciitis/myositis may be misdiagnosed as a malignant tumor because findings can mimic invasion of normal muscle tissues secondary to the production of abundant collagen fibers [17] , and the condition may be confused with malignant fibrous histiocytoma or rhabdomyosarcoma because of the presence of giant cells [7] . In fact, several patients reportedly underwent surgical resection secondary to misdiagnosis of their swellings as malignant tumors because the lesions were adhered to fascia or malignant invasion into surrounding tissues was interpreted in the histopathological findings [9] . In our patient, the macroscopic findings showed no adhesion between fascia and muscle tissues. The histopathological findings showed infiltration of inflammatory cells and proliferation of fibrous connective tissue, which were consistent with proliferative fasciitis/myositis [17, 18] . Even without the presence of ganglion-like giant cells, the typical findings in our patient indicated the diagnosis of proliferative fasciitis/ myositis. We believe the reason for the absence of ganglionlike giant cells in our patient was that biopsy was performed on Day 28 of his illness when peak inflammation had passed, which was suggested by the fact that his fever began to decrease on approximately Day 23 of his illness. One published case report of proliferative fasciitis/myositis with a similar clinical course to our patient also showed no basophilic ganglion-like giant cells with a biopsy performed on Day 25 of the patient's illness [6] .
Treatments for proliferative fasciitis/myositis consist mainly of symptomatic therapy or watchful waiting [1, 3, 6] . Although some case reports discuss using analgesic antipyretic agents such as NSAIDs or corticosteroids [1, 3, 6, 10] , the effect of these medications was unclear because patients' symptoms improved several weeks after beginning the drugs [3, 10] . Although our patient's symptoms and signs began to improve immediately after beginning NSAIDs, improvement might have resulted from the natural course of the disease (spontaneous remission). It might be appropriate to consider watchful waiting and symptomatic treatment for several weeks in a stable patient with facial swelling and trismus, in which malignancy has not been completely ruled out, even by biopsy, if the lesion is localized to the fascia and muscles without definitive findings of malignancy such as bone destruction.
Conclusions
Proliferative fasciitis/myositis, a usually benign illness, should be included as a differential diagnosis when patients present with facial swelling and trismus of unknown cause, to avoid unnecessary invasive treatments.
